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Olivier Hartung, MD, Yves S. Alimi, MD, PhD, and Claude Juhan, MD, Marseille, France
Lesions of the internal carotid artery involving the bifurcation and the intrapetrous portion represent a challenging
therapeutic situation. We herein report the first case of a patient suffering from tinnitus which was treated by
simultaneous carotid endarterectomy of the bifurcation and transluminal angioplasty and stenting of the intrapetrous
portion with a good mid-term angiographic result. (J Vasc Surg 2004;39:679-81.)
Intrapetrous carotid stenosis is one of the causes of
tinnitus. Treatment of such lesions was classically ligation
or embolization of the internal carotid artery (ICA).1 Tan-
dem stenoses of the ICA are infrequent lesions. The treat-
ment of these lesions remains controversial,2 but endovas-
cular techniques offer new ways to deal with them. We
herein report one case of simultaneous carotid endarterec-
tomy and angioplasty and stenting of the intrapetrous ICA.
CASE REPORT
A 71-year-old man was admitted in our department in Decem-
ber 2001. He suffered for 1 year of insomniant tinnitus. He had a
history of arterial hypertension, hypercholesterolemia, and coro-
nary artery bypass grafting. Neurologic and ear, nose, and throat
examinations were normal. Tinnitus disappeared when compress-
ing the left common carotid artery (CCA). At duplex scan, diffuse
atheromatosis of the right carotid arteries and of the left CCA and
a significant stenosis of the left ICA at its origin were found. Digital
subtraction angiography showed a 40% stenosis of the origin of the
right ICA, 60% stenosis of the origin of the left ICA, and a 80%
stenosis of the petrous portion of the left ICA (Fig 1, A and B).
Right ICA injection did not opacify the right anterior cerebral
artery (ACA), but left ICA injection opacified both ACAs through
the anterior communicating artery (Fig 1, C).
Surgery was performed under general anesthesia. After left
cervicotomy and dissection of the carotid artery, the patient re-
ceived 5500 UI nadroparin and 500 mg aspirin intravenously. ICA
back pressure was not pulsatile and under 10 mmHg, so it was
decided to perform the endarterectomy after insertion of a Sundt
shunt. Eversion endarterectomy was performed, and the ICA was
reimplanted on the bifurcation. Completion angiogram was per-
formed and showed the good result of the surgical procedure and
confirmed the intrapetrous ICA stenosis (Fig 2, A). A 5F sheath
was inserted in the CCA, and selective catheterization of the ICA
was performed with a 0.014-inch guidewire. To avoid any embo-
lization, CCA and external carotid artery (ECA) were clamped
before crossing the lesion with the guidewire. An 18-mm long
4-mm diameter balloon-expandable coronary stent (Multilink;
Guidant/Vascular Intervention, Menlo Park, Calif) was deployed
on the stenosis. Then the CCA and ECA were unclamped after
flushing each of the carotid arteries through the sheath. Comple-
tion angiogram showed an excellent result of the stenting (Fig 2,
B). After closure of the wound, the patient awoke with no neuro-
logic deficit and the tinnitus had disappeared. Aspirin 160 mg a day
and clopidogrel 75mg a day were given since day 1 for 1 month and
then only clopidogrel was given. He was discharged at day 5.
Nineteen months later, the patient was asymptomatic on clopi-
dogrel and follow-up duplex scan was normal. Angiography
showed no restenosis of endarterectomy or stent (Fig 3).
DISCUSSION
The incidence of tandem lesions of the ICA associating
carotid bifurcation and intracranial stenoses is not well
evaluated, varying from 7% to 84%, depending on the
characteristics of the study.3
The natural history of such lesions is more severe than
patients with a single carotid lesion because of the greater
rate of strokes.4 Several studies showed that this association
does not alter the immediate and long-term results of
carotid endarterectomy, except for a higher risk of late
death, mostly from heart disease.2,5
In the described case, it was thought that the intrape-
trous lesion was the cause of the symptoms. So simple
endarterectomy did not seem enough, and intrapetrous
carotid angioplasty was indicated.
Simultaneous procedure looks safer, providing easy
access, avoiding catheterization difficulties and associated
complications. Moreover, it allows performance of the an-
gioplasty with the CCA and ECA clamped, and back-
bleeding flush should avoid distal embolization.6,7
Stenting was scheduled because the lesion was classified
type B according to Mori classification.8 In such a stenosis,
it was shown that clinical success, restenosis at 1 year, and
risk of fatal or nonfatal ipsilateral ischemic stroke at 1 year
rates were, respectively, 86%, 33%, and 12% without stent-
ing.8 In a report including type B and C lesions treated by
angioplasty and stenting, clinical success rate was 80%, no
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restenosis occurred at 3 months, and no neurologic event
occurred during an average follow-up of 11 months.9 In
our case, primary stenting was performed to reduce clamp-
ing time, because ICA back pressure was under 10 mmHg
and the vascularization of both ACA territories come from
the left ICA.
Terada et al6 reported three cases of simultaneous
carotid endarterectomy and transluminal angioplasty of the
Fig 1. Preoperative angiography of the left internal carotid artery with stenosis at the bifurcation and intrapetrous
stenosis: A, lateral view; B, oblique view; and C, face intracranial view showing the cross-filling of the right anterior
cerebral artery.
Fig 2. Preoperative angiography of the left internal carotid artery (A) before stenting and (B) after stenting.
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distal ICA (two intracranial) for tandem lesions with good
immediate and middle-term follow-up results (mean, 13
months). Moreover, he developed a shunt with a side arm
that allowed performance of distal carotid angioplasty and
of completion angiography. Gock et al7 reported eight
patients with tandem lesions who had simultaneous treat-
ment of both lesions. Technical success was 100%, but one
ipsilateral stroke occurred 24 hours later. Our patient was
asymptomatic at 19 months.
Emery et al10 reported the first case of tinnitus because
of petrous ICA stenosis cured by angioplasty and stenting.
We herein describe the first case of tinnitus because of
carotid artery tandem lesions treated by simultaneous ex-
tracranial carotid endarterectomy and intrapetrous angio-
plasty and stenting.
CONCLUSION
Treatment of tinnitus because of carotid tandem lesions
by simultaneous bifurcation endarterectomy and intrape-
trous internal carotid transluminal angioplasty and stenting
is feasible. Studies with long-term follow-up are needed to
determine whether such a treatment is safe and effective.
REFERENCES
1. Carlin RE, McGraw DJ, Anderson CB. Objective tinnitus resulting
from internal carotid artery stenosis. J Vasc Surg 1997;25:581-3.
2. Rouleau PA, Huston J, Gilbertson J, Brown RD, Meyer FB, Bower TC.
Carotid artery tandem lesions: Frequency of angiographic detection and
consequences for endarterectomy. AJNR Am J Neuroradiol 1999;20:
621-5.
3. Guppy KH, Charbel FT, Loth F, Ausman JI. Hemodynamics of in-
tandem stenosis of the internal carotid artery: When is carotid endarter-
ectomy indicated? Surg Neurol 2000;54:145-54.
4. Kappelle LJ, Eliasziw M, Fox AJ, Sharpe BL, Barnett HJM. Impor-
tance of intracranial atherosclerotic disease in patients with symp-
tomatic stenosis of the internal carotid artery. Stroke 1999;30:
282-6.
5. Mattos MA, van Bemmelen PS, Hodgson KJ, Barkmeier LD, Ramsey
DE, Sumner DS. The influence of carotid siphon stenosis on short- and
long-term outcome after carotid endarterectomy. J Vasc Surg 1993;17:
902-11.
6. Terada T, Yokote H, Kinoshita Y, Tsuura M, Masuo O, Nakai K, et al.
Carotid endarterectomy and simultaneous percutaneous transluminal
angioplasty for tandem internal carotid stenoses. Neuroradiology 1998;
40:404-8.
7. Gock SL, Mitchell PJ, Field PL, Atkinson N, Thomson KR, Milne PY.
Tandem lesions of the carotid circulation: Combined extracranial end-
arterectomy and intracranial transluminal angioplasty. Australas Radiol
2001;45:320-5.
8. Mori T, Fukuoka M, Kazita K, Mori K. Follow up study after intracra-
nial percutaneous transluminal cerebral balloon angioplasty. AJNR
Am J Neuroradiol 1998;19:1525-33.
9. Mori T, Kazita K, Chokyu K, Mima T, Mori K. Short-term arterio-
graphic and clinical outcome after cerebral angioplasty and stenting for
intracranial vertebrobasilar and carotid atherosclerotic occlusive disease.
AJNR Am J Neuroradiol 2000;21:249-54.
10. Emery DJ, Ferguson RD, Williams JS. Pulsatile tinnitus cured by
angioplasty and stenting of petrous carotid artery stenosis. Arch Oto-
laryngol Head Neck Surg 1998;124:460-1.
Submitted Aug 4, 2003; accepted Oct 7, 2003.
Fig 3. Angiography at 19 months postoperatively.
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